This paper gives data on the linear thermal expansion of various heat-resisting alloys (nickel-chromium, iron-chromium, and nickel-chromium-iron alloys). The alloys contain to 77 per cent nickel, 5 to 27 per cent chromium, and to 82 per cent iron. 
The coefficients of expansion of the alloys were determined for various temperature ranges between 20°a nd 1,000°C, and the effects due to temperature, chemical composition, heat treatment, etc., were determined. Critical regions were located on the thermal expansion curves of some of the alloys.
For a given temperature range, the coefficients of expansion of nickel-chromium alloys containing from to about 20 per cent chromium are nearly the same. The effects of chromium content, carbon content, heat treatment, etc., on the coefficients of expansion of iron-chromium alloys for various temperature ranges are indicated in a figure.
The results on the thermal expansion of nickel-chromium-iron alloys were correlated with the structure of the alloys. Transformations from one phase to another caused significant changes in thermal expansion. The expansion curves on the first heating of nearly all of the cast nickel-chromium-iron alloys indicate a retardation or decrease in expansion between 700°and 800°C, due to precipitation of carbide.
The effects of change of composition on the coefficients of expansion of both cast and annealed nickel-chromium-iron alloys are indicated.
The The coefficients of expansion of the alloys were determined for various temperature ranges between 20°a nd 1,000°C, and the effects due to temperature, chemical composition, heat treatment, etc., were determined. Critical regions were located on the thermal expansion curves of some of the alloys. These data will be useful to physicists, engineers, metallurgists, and others in the application of these alloys; Q= Quenched. R= Hot-rolled. for example, in the design of equipment for modern high-temperature processes.
II. MATERIALS INVESTIGATED
Thirty-five samples of various heat-resisting alloys (nickelchromium, iron-chromium, and nickel-chromium-iron alloys) were investigated. The average coefficients of expansion given in Table 2 were derived from the expansion curves of Figure 3 Regions 6 and 7.-Alloys 1297, 1418, 1424, 1419, 1311 , and 1312 will be grouped together, for they are near the border between regions 6 and 7. Figure 36 shows the expansion curve of alloy 1297 which was hotrolled, cooled in brine, annealed and air cooled. This curve indicates retardation in expansion between 700°and 750°C , apparently due to the precipitation of carbide. Figure 37 shows the microstructure of the alloy before and after the expansion test. The relatively small amount of the structurally free constituents (presumably carbide) in the microstructure of this material may be due to the hot working before the expansion test and to the low carbon content. The expansion curves do not show critical regions. Figure 40 shows the expansion curves of two alloys (1,311 and 1,312) which were forged and annealed. These curves do not indicate critical Vol. 7 regions. Figure 41 shows • HEATING The results indicate that the alloys near the iron corner of the ternary diagram in Figure 1 scale at elevated temperatures.
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